proposed that successful aging is the balance of three components: absence of disease and disease-related disability, high functional capacity, and active engagement with life. This study examines the relationship between physical activity involvement and successful aging in Canadian older adults using data from the Canadian Community Health Survey, cycle 2.1 (N = 12,042). Eleven percent of Canadian older adults were aging successfully, 77.6% were moderately successful, and 11.4% were unsuccessful according to Rowe and Kahn's criteria. Results indicate that physically active respondents were more than twice as likely to be rated as aging successfully, even after removing variance associated with demographic covariates. These findings provide valuable information for researchers and practitioners interested in age-specific interventions to improve older individuals' likelihood of aging successfully.
antecedents. Recently, Depp and Jeste (2006) reviewed existing definitions of successful aging and found considerable variability among both the criteria used to define successful aging and the proportion of older adults classified as aging successfully. For example, the proportion of participants meeting the criteria for successful aging ranged from 0.4% (Garfein & Herzog, 1995) to 95.0% (Montross et al., 2006) . In addition, as the number of components in the definition increased, the proportion of people categorized as aging successfully decreased.
Arguably, Rowe and Kahn's model (1987) has become the most dominant model in the field of successful aging. Their model states that successful aging is the balance of three components: low probability of disease and disease-related disability, high cognitive and physical functional capacity, and active engagement with life. This model does not assume that all components are equally important; on the contrary, Rowe and Kahn (1998) suggested a kind of hierarchical ordering among the three components of successful aging. The absence of disease and disability makes it easier to maintain mental and physical function. And maintenance of mental and physical function in turn enables (but does not guarantee) active engagement with life. It is the combination of all three . . . that represents the concept of successful aging most fully. (p. 39) Despite the prominence of Rowe and Kahn's model (1987) , several issues have been raised about the disease and disability criterion. Many researchers disapprove of using low probability of disability as a criterion of successful aging because it results in very few older adults being classified as successful agers (Strawbridge, Wallhagen, & Cohen, 2002) . Alternative definitions have included concepts such as minimal interruption of daily living, having minimal symptoms of chronic disease, doing the best that one could with one's abilities and resources, and high physical functioning (see Strawbridge et al. for a more thorough discussion). Although these definitions make the requirements for successful aging more manageable for older adults, the emphasis remains on health and function rather than well-being (Strawbridge et al.) .
Although self-rated measures of successful aging provide valuable information about older people's beliefs about their own aging (e.g., Strawbridge, Wallhagen, & Cohen, 2002) , the measures' lack of objectivity limits their utility in health promotion. In a recent editorial, Blazer (2006) emphasized the need for medical practitioners to define successful aging objectively in their patients. Definitions of successful aging that draw on self-ratings are influenced by expectations of the aging process, which are predominantly negative (Kite & Johnson, 1988; Levy & Langer, 1994) . The influence that self-perceptions and attitudes about aging might have on an older adult's perceived and actual health emphasizes the need for objectively measured criteria to distinguish those who are aging well (i.e., successfully) from those who are not.
Furthermore, to make effective use of this information, it is important to determine the variables that best predict successful aging. Menec (2003) reported on longitudinal predictors of successful aging, defining them through measures of happiness, life satisfaction, function (physical and cognitive), well-being, and mortality. Of all the activities Menec used as predictors (social: church, groups, games/sports; solitary: handwork hobbies, music, reading; productive: volunteer work, housework) only sports/games significantly predicted both happiness and life satisfaction. Greater overall activity levels were related to greater happiness, better function, and reduced mortality. In contrast, social activities, solitary activities, and productive activities were related to happiness, and productive activities were related to better function and mortality. Furthermore, a recent review by Peel, McClure, and Bartlett (2005) of longitudinal studies also found that physical activity/regular exercise was a significant predictor of multidimensional successful aging. 1 Other predictors included smoking, alcohol consumption, obesity, and diet. These findings highlight the importance of involvement in physical activity in successful aging. However, previous research has tended to focus on smaller samples. Little is known about the role that physical activity plays in promoting successful aging at the population level, which would be invaluable for informing public health messaging and targeting interventions to those most in need.
To this end, the purpose of this study was to examine Rowe and Kahn's (1987) three-criterion model in Canadian older adults to determine the role of physical activity in promoting successful aging. These findings could provide useful information for researchers and practitioners interested in improving older people's likelihood of aging successfully.
Methods

Participants
Data for this study were obtained from the Canadian Community Health Survey (CCHS), cycle 2.1. The CCHS is a telephone-based survey of randomly sampled Canadians. The survey examines Canadians of all provinces and territories and provides a highly generalizable representation of the Canadian population. Sample inclusion criteria for the current study were that the respondent be at least 60 years of age and have answered all questions related to the variables under examination, resulting in a data set of 12,042 participants from four provinces. 2
Measures
Successful Aging. Rowe and Kahn's (1987) model requires the measurement of three distinct components. The first, low probability of disease or disease-related disability, was captured using the CCHS variable "presence of chronic conditions." In the CCHS, respondents were asked about current "long-term conditions which are expected to last or have already lasted 6 months or more and that have been diagnosed by a health professional." These conditions included asthma, fibromyalgia, arthritis (rheumatoid arthritis, osteoarthritis) or rheumatism (excluding fibromyalgia), high blood pressure, chronic bronchitis, emphysema or chronic obstructive pulmonary disease (COPD), diabetes, heart disease (angina, congestive heart failure), cancer, 3 urinary incontinence, stroke, cataracts, glaucoma, and back problems. Respondents stating the presence of any of these were classified as having a chronic condition.
The second component of Rowe and Kahn's model, high cognitive and physical functional capacity, was encapsulated in the CCHS database with the "restriction of activities" scale. This scale examined respondents' ability to perform the following activities of daily living: preparing meals, shopping for groceries and other necessities, completing everyday housework, doing heavy household chores (washing walls, yard work), personal care (washing, dressing, and eating), moving about inside the house, and paying bills. If respondents reported requiring assistance (as a result of poor health) with any of these tasks, they were classified as having a functional limitation.
The third component of Rowe and Kahn's model, active engagement with life, was more difficult to ascertain from the CCHS data. It is quite challenging to measure an individual's engagement with life, and as a result, any designation of engaged versus unengaged is inherently subjective. To determine respondents' level of engagement with life from these data, two criteria were used, both relating to activity involvement. The first considered the total number of hours in a typical week spent in sedentary activities (computer, computer games and Internet, video games, watching television/video, and reading). This measure computed total time spent in leisure-time sedentary activities; occupational or educational sedentary activities (e.g., sitting at a desk at work or school) were excluded.
In addition to sedentary hours, the CCHS measures of sense of belonging to local community and involvement in voluntary organizations were included in identifying active engagement with life. The scale for sense of belonging asked respondents to describe their sense of belonging to their local community as very strong (1), somewhat strong (2), somewhat weak (3), or very weak (4). Responses identified as very strong or somewhat strong were combined and recoded as 1, and somewhat weak and very weak were recoded as 2. Respondents' involvement in voluntary organizations was measured directly by asking if they were members of any voluntary organizations or associations (e.g., school groups, church social groups, community centers, ethnic associations, or social, civic, or fraternal clubs). Membership in an organization or association was scored as 1, and nonmembership was identified as a 2.
Using multilevel criteria (hours of sedentary behavior, sense of belonging to the local community, and membership in voluntary organizations), an individual's engagement with life was classified as unengaged if (a) the respondent spent ≥35 sedentary hours per week and identified a somewhat weak or very weak sense of belonging to the local community or (b) the respondent spent ≥35 sedentary hours per week and was not a member of a voluntary organization or association. Two methods were used (instead of combining all three variables into one global measure) to ensure that the engagement-with-life variable was not too restrictive.
To satisfy Rowe and Kahn's definition of successful aging, respondents had to meet all three of these criteria. If respondents did not meet any of the criteria they were classified as unsuccessful. Respondents who met some of the criteria were classified as moderately successful.
Physical Activity. Involvement in physical activity and exercise was examined using the CCHS's Physical Activity Index, a derived composite score categorizing respondents as inactive, moderately active, and active based on average daily energy expenditure values derived from participation in all forms of active leisure ranging from gardening and yard work to jogging and running. Energy expenditure was calculated using the frequency and duration of each session of physical activity, as well as the MET value of the activity. The MET is a value of the metabolic energy cost expressed as a multiple of the resting metabolic rate (e.g., an activity of 3 METS requires 3 times the energy as when the body is at rest). MET values are usually expressed in three intensity levels (i.e., low, medium, and high); however, the CCHS did not require respondents to specify the intensity level of their activities. As a result, the MET values adopted correspond to the low intensity value of each activity. Physically active respondents had an average daily energy expenditure greater than 3 METs, and moderately active and inactive respondents had daily energy expenditure values of 1.5-3.0 and <1.5, respectively. This variable provides a reasonable proxy for a respondent's habitual involvement in physical activity.
Covariates
Based on research to date, a number of covariates were included in the analyses to control for their possible confounding influence (Trost, Owen, Bauman, Sallis, & Brown, 2002) . Age in years was classified in the CCHS in 5-year age cohorts. The age groups selected for these analyses were 60-64, 65-69, 70-74, 75-79, and 80 years or more. In addition, sex was considered because of differences in activity levels in men and women noted in previous research (e.g., Caspersen, Pereira, & Curran, 2000) . Finally, socioeconomic status (SES) was measured using total household income from all sources. This variable was recoded into five income categories (see Table 1 ). 
Analyses
Because this investigation focused on the effects associated with all levels of an ordered categorical outcome, an ordinal regression technique was used, which takes into account the inherent ranking among groups. The ordinal regression model employed in this study evaluated the associations with increasing levels of the three-item successful-aging variable.
Results
Descriptive characteristics for all variables included in the study are found in Table 1 . A number of demographic variables were found to be significantly related to successful aging. Age, sex, and SES effects were also found to have significant associations with successful aging in this sample. As chronological age increases, the odds associated with successfully aging decrease. For example, those who were 65-69 years old were 2.33 times more likely to be aging successfully than the oldest group (estimate = 0.848, CI = 0.705-0.990). Those who were 75-79 years old were 1.28 times more likely to be successful agers than those who were 80 years and older (estimate = 0.250, CI = 0.104-0.396). Regarding sex, men were found to be 1.42 times more likely to age successfully than women (estimate = 0.352, CI = 0.261-0.444). Finally, those who were in the lowest SES group (no income to $14,999) were 1.70 times less likely to be successfully aging than the highest income referent ($80,000 and over; estimate = -0.528, CI = -0.720 to -0.337). Those with income between $15,000 and $29,999 were 1.50 times less likely to age successfully (estimate = -0.404, CI = -0.576 to -0.231) than those in the highest income group. The remaining income groups were not reliably different from the referent. Results of the main unadjusted association between successful aging and physical activity revealed that those who were physically active were 2.74 times more likely to be rated as successfully aging than those who were physically inactive (Table 2 ; estimate = 1.009, CI = 0.907-1.112). Those who were moderately active were 1.83 times more likely to be rated as successfully aging than those who were physically inactive (estimate = 0.609, CI = 0.512-0.706).
The connection between physical activity and successful aging remained after adjusting for age, sex, and income. After controlling for these variables, those who were physically active were 2.26 times more likely to age successfully (estimate = 0.817, CI = 0.703-0.931) than the physically inactive group. Those who were moderately active were 1.60 times more likely to be successful agers (estimate = 0.473, CI = 0.365-0.580) than the physically inactive referent. All multivariate results are found in Table 3 . Figure 1 presents an analysis of the interactions among physical activity status and the demographic covariates as they relate to being classified as aging successfully. Even after accounting for the covariates, as physical activity status increased, the odds of being rated as successful increased. 
Discussion
Results from the current study confirm the importance of physical activity in promoting successful aging as defined by Rowe and Kahn (1987) . Older individuals who were physically active were over two times more likely and those with moderate levels of activity were over one and a half times more likely to be aging successfully than respondents who were not physically active. Perhaps more important, physical activity remained a significant predictor of successful aging even after removing the variance associated with demographic covariates. The demographic analysis indicated that younger respondents were more likely to be rated as aging successfully than older respondents, and those with lower SES were less likely to be rated as successful than those with higher SES. Men were also more likely than women to be rated as aging successfully, despite consistent evidence that men have greater rates of many chronic diseases and have significantly lower life expectancy (for reviews see Eskes & Haanen, 2007, and Wingard, 1984) . However, it is feasible that men were significantly different from women in the other variables used to compute successful aging (i.e., engagement with life and functional ability). Further work is needed to verify the validity of this sex-based difference.
It is possible that physical activity makes unique contributions to each of the components of Rowe and Kahn's definition of successful aging. There is certainly a strong relationship between involvement in physical activity and prevention of most chronic diseases (for a detailed review see Sallis & Owen, 1998) . However, research also suggests that physical activity and regular exercise have similar positive effects on the maintenance of cognitive and physical functioning in both clinical (e.g., Feinglass et al., 2005) and nonclinical (e.g., Visser et al., 2005) populations. The relationship between regular physical activity and engagement with life is less clear. There is some research to suggest that regular involvement in physical activity, even incidental physical activity, is related to improved mental and psychological functioning (e.g., Fox, Stathi, McKenna, & Davis, 2007; Strawbridge, Deleger, Roberts, & Kaplan, 2002) ; however, this does not necessarily mean physically active individuals are more "engaged" with their life. Given the importance of this concept in Rowe and Kahn's model of successful aging, the relationship between physical activity and engagement with life is an important area for future research.
A significant concern with Rowe and Kahn's model of successful aging is the assumption that individuals can be reasonably classified as either successful or unsuccessful. Others (e.g., Baltes & Baltes, 1990) have suggested that successful aging is a process of continuous adaptation, and any constraints on an individual's aging are unique and dynamic. Although there is significant appeal to this notion of aging, it might not be practical for health care practitioners. It would involve assessing each patient's specific constraints (biological, psychological, social, emotional, and spiritual) and tracking the change in each of these factors over time, a considerably time-consuming and inefficient process. Until a more feasible method of tracking individual aging is developed, Rowe and Kahn's model provides a reasonable alternative.
All the same, there are some limitations associated with this model as it was applied to these data. First, engagement with life was difficult to determine using the CCHS variables, and it is possible that the multicriterion measure devised is not a good proxy for this variable. Further research is necessary to determine its validity. Researchers might also wish to consider other variables such as social support and quality and quantity of social interactions, as well as other measures of social "health" that might provide a more accurate measure of engagement with life. An additional limitation of the current study is that analyses were limited to only four provinces because of the measures used in this study, which might limit the generalizability of these results to the population level. Finally, some significant age-associated chronic conditions such as Alzheimer's and dementia were not available in the CCHS data.
Conversely, there are several strengths to the current study. It allowed for the examination of physical activity and successful aging at the province level, which provides more tangible and applicable results for public health applications. Furthermore, the large sample provided statistical breadth so that demographic co variates could be considered alongside the main effect to compare the relative strengths of each relationship.
Findings from the current study provide additional evidence regarding the role that physical activity plays in maintaining optimal health. These findings are especially important given the consistent evidence indicating that older cohorts are among the least active groups in the Canadian and U.S. populations (Craig, Russell, Cameron, & Bauman, 2004) . The strong results from this study highlight the need for increased focus on physical activity in public health messaging, as well as for continued research on the development of effective physical activity interventions in this segment of our population. The current study provides important information for gerontologists, epidemiologists, and psychologists regarding the important role that physical activity plays in promoting an optimal experience in later life. Although continued research is necessary to further develop our understanding of physical activity and successful aging, the current results provide a useful first step.
Notes
1. The study by Peel et al. was a systematic review of studies examining "healthy aging" via multidimensional constructs ranging from primarily biological variables such as the absence of disability to comprehensive biopsychosocial models.
2. The CCHS data allow for population weights to be applied to the data to improve generalizability to the Canadian population. However, because these population weights are based on the entire CCHS sampling strategy and the current study took a smaller sample of the overall CCHS sample (<10%), population weights were not applied. Parallel analyses were performed with the weighted data, and there were no differences between weighted and unweighted analyses.
3. Cancer for women included breast, colorectal, skin melanoma, and skin nonmelanoma, and cancer for men included prostate, colorectal, skin melanoma, and skin nonmelanoma.
